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Chiral functionalized homoallylic alcohol 1 is a useful building block in organic 
synthesis. Isoprene is a C5 unit found in many natural products, and the synthetic 
application of homoallylic alcohol 1 is reported in the synthesis of terpenoid 
hydrocarbons, macrolides and polyether antibiotics. The general synthetic route 
to access homoallyl alcohol 1 is from methyl (R)-3-hydroxy-2-methylpropionate. 
Herein, a novel aqueous asymmetric hydroxymethylation of γ-substituted allyl 
halides was proposed. The preparation of homoallylic alcohols could be 
performed by the addition of an organometallic reagent with formaldehyde. 
Although formaldehyde is a good source for one-carbon homologation, the 
intrinsic polymerization of formaldehyde monomer limited the scope of Lewis 
acid catalyzed allylation of formaldehyde. The C-C bond formation is not 
feasible with volatile and unstable aldehydes in the classical method of Lewis 
acid catalyzed allylation reactions. As the source of formaldehyde, the use of a 
commercial formaldehyde aqueous solution is the most convenient. The 
metal-mediated Barbier-type allylation of formaldehyde would provide a facile 
route to homoallylic alcohols. The development of asymmetric 
hydroxymethylation of γ-substituted allyl halides in aqueous media was stated in 
this proposal. In addition, the metal-mediated hydroxymethylation of 
1-haloethyl-benzene was proposed. The application of this novel aqueous 
asymmetric hydroxymethylation of 1-haloethyl-benzene is a new route to the 
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